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IN THE CLAIMS: 

Please amend the claims as follows: 

1. (Currently Amended) A redundant apparatus for a GE-PON (Gigabit Ethernet 
Passive Optical Network) system which includes an OUT (Optical Line Terminal), a 
splitter connected to the OLT via a working path line composed of only one optical fiber, 
and a plurality of ONUs (Optical Network Units) connected to the splitter via individual 
optical fibers, said apparatus comprising: 

said working path line located between the OLT and the splitter to perform two- 
way communication; 

a redundant path line which is composed of only one optical fiber located 
between the OLT and the splitter to perform two-way communication; 

a switching block located in said OLT for performing either automatic or 
compulsory switching operation, said automatic switching operation by means of using a 
notification field for indicating asynchronous information contained in Ethernet OAM 
frame and said compulsory switching operation by means of manual manipulation by a 
use r, said notification field in said Ethernet OAM fr ame receives switching information 
in a data frame using a flag bit adapted to transmit asynchr onous information of said 
si gnaling Ethernet OAM frame between said OLT and said ONUs, and transmit the data 
frame including said asynchronous information, wh e rein said Ethernet OAM frame 
further includes: 

g.CE field generated when an undefined fault is detected; 
a R/S field generated when a local data terminal equipment (S TE1 detected 
differs from expectatioai 
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a 



I7S field generated when a remote DTE detected differs from 



reo 



expectation; 

an LP (Link Fault) field generated when there is an error in a reception 
end: and 

a DG (Dving Gasp) field generated when there is a non-recovery error , in 
the receptions 

ONU means for detecting a transmission loss of the working path line upon 
eiving a signal transmitted from the OLT to one ONU among the ONUs, and for 
transmitting switching information of the working path line via the working path line; 
and 

an OLT for receiving the switching information via the working path line, and for 
transmitting data to the ONU means via the redundant path line according to the received 
switching information. 

2. (Original) The apparatus of claim 1, wherein said working and redundant path 
lines arc disposed in a 1+1 configurati on. 

3. (Previously Presented) The apparatus of claim 1, wherein the splitter is a 2xN 
splitter and a switching function is preformed using the switching and the splitter within a 
prescribed time of 50ms. 

4. (Currently Amended) An GE-PON (Gigabit Ethernet Passive Optical Network) 
apparatus, comprising: 
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a 2xN splitter; 

an OLT (Optical Line Terminal) being connected to the 2xN splitter via a first 
path line or a second path line, and including a switching unit for switching the first path 
line or the second path line upon receiving a predetermined control signal, wherein said 
switching unit configured for using a notification field for indicating asynchronous 
information contained in an Ethernet OAM frame, sajd notification field in said Ethernet 
QAM frame receives switching informati on in a data frame using a flag hit adapted to . 
transmit asynchronous infor m ation of said signaling Ethernet OAM frame between gajd 
OLT and said ONlJs. and transmit the data f rame including said asynchronous 
information, wherein said Ethernet O AM frame further includes; 

a CR field generated when an un defined fault is detected: 

a "R/S field generated when a loc al data terminal equipment fSTE> detected 

differs from expectation: 

a TVS field generated when a r emote DTE detected differs from 

expectation: 

an LF (Link Faulfl field generated when there is an error in a reception 
end: and 

a DG <I>ving Gasp'* field generated when there is a non-recoverv error in 
the reception, and 

an ONU (Optical Network Unit) for creating a switching request according to a 
signal environment, and transmi tting the generated switching request to the OLT. 

5-6. (Canceled) 
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7. (Original) The apparatus as set forth in cl aim 4, wherein ei ther one of the first 
path line and the second path line of the 2xN splitter is connected to the OLT and is 
adapted as a working path line, and the other one is not connected to the OLT and is 
adapted as a protection path line. 

8. (Previously Presented) The apparatus as set forth in claim 7, wherein the 
splitter has a first input terminal and a second input terminal, and wherein the switching 
unit of the OLT disconnects the OLT from the splitter in switching the first input terminal 
to re-adapted the first input terminal from the working path line to the protection path 
line, or connects the OLT to the splitter in switching the second input tenninal to re-adapt 
the second input terminal from the protection path line to the working path line. 



9. (Original) The apparatus as set forth in claim 8, wherein the switching unit of 
the OLT disconnects the OLT from the splitter in switching the second path line having 
heen adapted as the working path line to the protection path line, or connects the OLT to 
the splitter in switching the first path line having been adapted as the protection path line 
to the working path line. 

10. - 12. (Canceled) 

13. (Original) The apparatus as set forth in claim 4, wherein said creating occurs 
in response to at least one of a signal degradation, a signal failure, and a power margin. 
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14. (Canceled) 

15. (Currently Amended) An Ethernet OAM (Operation, Administration and 
Maintenance) frame for a GE-PON (Gigabit Ethernet Passive Optical Network) system 
having two path lines located between a splitter and an OLT (Optical Line Terminal) in 
which only one path line is in a connection state to serve as a working path line, and the 
other one path line is in a no-connection state to serve as a protection path line, said 
Ethernet OAM frame comprising: 

a switching block located in said OLT for performing a switching operation, said 
switching operation by means of a operation field contained in the Ethernet OAM frame 
including; 

a notification field for indicating asynchronous information and; 

a data field having information generated by an ONU (Optical Netwoik Unit) to 
request a switching operation between the working path line and the protection path line, 
wherein said notification field in said Ethernet Q AM frame receives switching 
information jn a data frame using a flag hit adapted to transmit asynchronous information 
of said signaling Ethernet OAM frame be tween said OLT and said ONUs, and transmit 
the data frame including said asynchro nous information, said Ethernet OAM frame 

furth er includes; 

a CE field generated when an undefined fault is detected: 
a ft/S field generated when a local d ata terminal equipment (STE) detected 
differs from expectation; 
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a L/S field generated when a rem ote DTE dented differs from 
expectation! 

an LF fLink Faults field generated w hen there is an error in a reception 
end: and 

a DG (Dying Gasp") field generated when there is a n on-recovery error in 
the reception . 

16. (Original) The OAM frame for GE-PON system as set forth in claim 15, 
further comprising a flag field having an N-th bit that is adapted to perform an alarm 
function, wherein the N-th bit indicates the existence of a predetermined condition for 
requesting the switching operation. 

17. (Original) The OAM frame of claim 16, further comprising an operation (OP) 
code for event notification, the OP code including a predetermined value indicating 
asynchronous information. 

18. (Currently Amended) A method for controlling a GE-PON (Gigabit Ethernet 
Passive Optical Network) system including: 

providing a 2xN splitter, providing an OLT_(Optical Line Terminal) being 
connected to the 2xN splitter via a first path line or a second path line and having a 
switching unit for switching the first path line or the second path line upon receiving a 
predetermined control signal; and providing an ONU (Optical Network Unit), said 
method comprising the steps of: 
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a) providing a means for the ONU to check the signal environment; 
h) providing a means for the ONU to generate a switching request according to 
the checked result and transmitting a packet containing the switching request to the OLT; 

c) providing a means for the OLT to receive the packet and detecting the 

switching request; and 

d) providing a switching block located in the OLT for performing a switching 
operation upon receiving the switching request from an ONU to switch a current working 
path line to a protection path line and to switch -a current protection path line to the 
working path line, whereas said automatic switching operation is by means of using a 
notification field for indicating asynchronous information contained in an Ethernet OAM 
fram e, said notification field in said Ethe rnet QAM frame receives switching information 
in a data frame using a flag hit adapte d to transmit asynchronous information of said 
signaling Ethernet OAM frame between said OLT and said ONUs, and transmit the data 
frame including said asynchronous information : wherein said Ethernet OAM frame 
further includes; 



a CE field generated when an undefined fault is detected; 
a. R/S field generated when a local data ter minal equipment fSTE) detected 
differs from expectation: 

a L/S field generated when a remote DTE det ected differs from 

expectation; 

an LF fLink Faultt field generated whe n there is an error in a reception 
end: and 
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error in 



a DG fDving Gasp> field gene rated when there is a non-recovery 
the reception. 



19. (Previously Presented) The method of claim 18, wherein said notification field 
in said Ethernet OAM frame receives switching information in a data frame using a flag 
bit and an OP code that are adapted to transmit asynchronous information of said 
signaling OAM frame between said OLT and said ONUs, and transmits the data frame 
including said asynchronous information. 

20. (Canceled) 

21. (Previously Presented) The apparatus of claim 1 5 wherein said notification 
field in said Ethernet OAM receives switching information in a data frame using a flag 
bit and an OP code that are adapted to transmit asynchronous information of said 
signaling OAM frame between said OLT and said ONUs, and transmits the data frame 
including said asynchronous information. 

22. (Previously Presented) The notification field in claim 2, wherein an alann 
field is provided for detecting either a signal degradation or signal failure and is 

4 

implemented by an Alarm Indication (AI) bit corresponding to the n u> bit contained in the 
flag bit 
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| 23. (Currently Amended) The Alarm Indication (AI) bit in claim 3922, wherein 

said alarm indication bit is encoded as a "1" when an alarm condition is detected, so that 
the alarm condition occurrence can be recognized by the OLT. 



24. (Previously Presented) The Ethernet O AM frame for GE-PON system as set 
forth in claim 15, wherein the data field includes; 
a temperature field (TE); 
a error rate field (ER); 
a power/voltage field (PV); and 
a protection switching field (PS). 

25. (Previously Presented) The Ethernet OAM frame for GE-PON system as set 
forth in claim 15, wherein the operation field is indicated by reference character "EN" 
and is composed of one octet that consists of hexadecimal representation of a number. 
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